Identification of a ubiquitin- and ATP-dependent protein degradation pathway in rat cerebral cortex.
To investigate the existence of a ubiquitin-dependent protein degradation system in the brain, the proteolytic activity of the cerebral cortex was examined. The soluble extract of rat cerebral cortex degraded 125I-radiolabeled lysozyme in an ATP-dependent manner. The ATP-dependent proteolysis was suppressed with iodoacetamide, which inhibits ubiquitin conjugation, and was abolished by blocking of the amino residues of lysozyme. These results suggest the participation of ubiquitination in the proteolytic activity. An ATP-dependent 125I-ubiquitin-conjugating activity was detected in fraction II from the cerebral cortex. The presence of ATP-dependent proteolytic activity which acted preferentially on ubiquitinated lysozyme was demonstrated, using ubiquitin-125I-lysozyme conjugates as a substrate. The proteinase had a molecular mass of 1500 kDa and displayed nucleotide dependence and sensitivity to various proteinase inhibitors similar to those of the 26S proteinase complex found in reticulocytes. Dialysis of the soluble fraction caused a decrease in the proteolytic activity of ATP-dependent and preferential for ubiquitin-lysozyme conjugates and a reciprocal increase in the ATP-independent free 125I-lysozyme-degrading activity which was scarcely detected before dialysis. The former ATP-dependent proteolytic activity may play a physiological role in the brain.